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Forward
I can honestly say "one simply cannot ignore the certain IftSClK:e of impending change",

so in my interest for the betterment ofmy fenow man, I offer some vision so that others may see.

Herein lies the seeds ofyet another "laDdmark" change in communications.

In tbare Reply Comments, allow me to state that I've }8ticipated in this ndemakiDg process
In "comments to RM9242 by David L. Hollfelder'" in support ofLPFMIuB.
I clearly assert that I did so in "good faith". Such was not the case from the NABC.
In "this" material, I regret (but am not apologizing) to bave been forced to use some very strong language

(not cuss or vulgar), and "mean every word ofit".

Major Poiats ia this Reply Comments Doeument

• To Support Authorized I Licensed LPFM Service, and at an Effective Power Level
as described in RM-9242 by Rodger Skinner.

• Rebuttal of tile NABC's "misinformation" campaign of unsubstantiated claims of
a) moc
b) that FCC will be "overwhelmed"
c) Interference
d) NABC's Mudslinging, Slandering, Predatory &; Exclusionary Tactics

- The operative ofthe NABC
e) The LPFMluB DOES fill a need and has a purpose to be a licensed service.

• The NABC makes the false assumption that they are the sole qualified advisors to the FCC
rulemaking process.

• The only objectors to the LPFMIuB service is the NABC.
• We said Affordable and Doable, not cheap and haphazard
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• SI",Ap1MrjralLLjcnyedU~ and at ..~.
Referring to RM-9242, Rodger Skinner has descn"bed a wide range ofPower Levels and
Services from "Event Broadcasting" through LPFM-l (3Kwat 328 feet HAAT).
After studying these scenarios, My conclusion is; this will allow for virtually any level

ofLPFM to perform as intended. Such "stWe,d"" power levels are required. and
such should be authorized as in RM-9242 with one "exception" described in the
following paragraph. Service levels ofa "few watts" (as has been heard "over the wire").
will encourage "CB"ization (we in LPFM don't want 5 watt "CB" PM Stations On The
Air).
In es.plorial tile .atter of tile "few watt CB" PM statio&, I ..... "...." of
~....tit. tt be It .M••• ora~Witts (trywitt« pmrer),
at .. ftct JIM'(.
The purpose oftlris ell_DIe is "twofold"

1) To make dail Radio Broadcast Service "just beyoad" tile cOISpicuoUI buye....To
preveat a "KlIer App" or "Wiz..Bug" prodad Ire.. die retail world ..da as
Radio Shack from "mass marketinl" and making tlaese "thinp" too easy for the
"WI'OIII" people to get. Sue.. an oeeurrence wOldd be "diIaItreIIJ", .. we aim to
attraet "the few - the qulity" broadcasten, ad not "necessarily" for the
co••eree of radio retailen. AdditioDaIy, tIae bllyer of tile "too low" power
t mitter will be likely to add a "budget" RF alDp., aDd an interference
p 1D is likely to occur.

2) To ulure a "quality" dedsio. 08 the part of the broadcaster.
(QaaHty is Quality - Cheap is Cileap. We Never Said Cheap)

• Rebattal oft1le NABe's ""';';II/ortINItioll" C""",,;," of "IISII~cllIiMs.
a) IIQ~.,(In-BandOn-Channel Digital Audio Broadcasting). ("NOT")

HighlHigher fidelity audio using digital transmission and processing digital data at the
receiving end is not possible via the FM band.

i) Such performance is not being achieved over ethernet (pC - IP networking, which
has much higher bandwidth and throughput than IBoe has).
Additionally. lP networks have the ability to retransmit "bad" data in a timely
manner as to keep the processed data "streaming" - moe does not baye this
capahility. Digital audio processing requires a very low Bit Error Rate (BERn.
lObe bit stream is corrypted because ofa too hiah (BERT) (as often happens with
multipatb interference). there is no recovery ofthe lost digital data. and the IY.di2
processiua "breaks-YP".

ii) IBOC in the FM band does not syp.port the bit stream rate needed. nor does it otTer
diverselJ:esbmd1nt siaMlina (as DTV will have) because it would require too much
bandwidth. Current testing ofIBOC is now using bit stream rates of96Kbs (down
from 256Kbs because a reliable bit stream at 2S6Kbs was not possible), further
degrading the performance. This scenario cannQt support a reliable & qyality digital
Hanal nor can it offer 0> "WAy.

iii) The "established" FM broadcast community in the USA has "little confidence" and
are "alienated" by Digital Audio Broadcasting (DAB) in general and by moe in
particular (they just won't admit it in public - but they've been heard "in the halls").



This whole issue ofIBOC was "all but dead" until the LPFM/uB appeared, it's beina
used merely to "block" LPFMJuB.

iv) As for DAB, the only "seemingly" acoe,ptable performan" is frQm Eureka 147
(not IBOC), an L-Band I Microwave based system, and has found worldwide
acceptance. The use ofDAB via Eureka 147 would require some spectrum re
allocation as the L-Band is in use by the U. S. Government.

It is tMse Re-Allocation and Fork-Lift oftechnolOJlY issues that has the NABC
hoktina on for "Dear Ljfe" (FM radio does not want to experience the "devastation"
like AM had when FM finally caught on). These are false fears because traditional
FM Stereo broadcast is as good and more durable than DAB even under the best
gonditions.
mOCIDAB is not needed or demanded, however they (NADC) must participate (at
great cost) to "Save Face" in the public's (and "Global") "perception".

The NABC'. -awnents" clAims ofJBOC is "P_SM. " Mjrron"..
Completely Invalid (they dia.credit themselves by mAking this "lame" claim).

bl De FCC wII be "oyenrllcllMll" ("NOT")
As stated in my Comments for RM-9242, the issue of conformance, monitoring, &

problem resolution is doable and addressed in a "zero budget" impact to the FCC. See
"The Local Area Microbroadcasting Coordinator" in my Comments to RM-9242.

e) IItcrfelJlCe ("NOT")
Again, as stated in my Comments for RM-9242, before licensing, the micro

broadcaster will have to prove their technical qualifications, or know when they need
it, and have it available to them. All equipment will adhere to the same "world class"
quality specifications regarding frequency stability (pLL referenced), harmonic
(filtering), modulation (spurious emission(s) prevention), etc. as any other broadcast
station is required to meet.

tD lWjCt'M...................... 'dsr"'-a&klwi'Mn
1..... 10 "Mg..".' *-"-'CMts.m•.
(this will likely attract "Anti-Trost" attention)

The operative of the NABC is to utilize a host ofbired attorneys & "legalese" (legal
sleaze), start an "alarmist - jump on the bandwagon" craze, compile a large list ofnames
in support oftheir opposition (which is to have the FCC deny this LPFMIuB service)
with NONE of1;be all_ QROOsilll parties authoriQa " directly participltins in the
pr~. This is quite "rude" to the regulatory process, the broadcast community, & the
public ing~ and blatant DISRESPECT in particular.

This issue cannot be treated as a civil or criminal case whereby the use of
"Invalidation", "Intimidation", "Character Attacking", "Discrediting", & etc. for the effect
ofconvincing a Judge or Jury.

Any Citizen ofthe USA bas as a "right" to have input as to how "our" airwave
spectrum is to be used AS MUCH AS anyone else has. Any individual or organization
who denies this fact either by word or deed is very much in error (in direct rebuke ofthe
very foundational premise ofthis country)!



Under no conditions should anyone attempt to create an environment with the intent to
have the whole established broadcast community, and FCC to "close their mind" and not
"hear us out".

The NADC's tactics are totally "Implausible". The type of"Emotiona1lMob Mentality"
the they have now injected into this "very serious and valid" process will only serve to
"fan the flames ".

Truly, this cause for LPFMluB service will NOT go away.
Finally, on this blasting ofthe NADC's actions, the pw:poae to have our CN'M! "beard",

not "acceptance" by the NABC (they're obviously still in denial). Our hope is to keep this
LPFMIuB service -licensing process on track, with the FCC and "some" ofthe broadcast
community acting in "good faith".

• TIle ......... to tile LPFMIuB service is till l!~.
It's clearly evident that a highly funded PAClLobby is at work, forcibly "interfering"
with what would be "doable" with benefits to many.

• The NAJIC.W '" fIlM.,....dlat tilt! 1ft tile • 91M1111ts1 adyiJtn to the
FCC l'llieluidal proetII. "All-the-More" evidence oftheir "tunnel vision" and "brute
force" attitude" actions.

The LPFMluB constituents are knowledgeable and highly qualified in broadcasting.

• We laid Atrord.1JIe ud Doable, Dot elleap ad hapIIuard
The Cause"~ofLPFMIuB is NOT to condone "bad" broadcasting.

(as the NADC would assert regarding all LPFM broadcasters).
As stated in my comments for RM-9242, the stated platform was..

1'nt,· • ............... PF'..........
It, ApE' DjIL". Such professional broadcast quality
equipment is available today (such as Veromca FM from the UK, which several hundred
licensed stations worldwide are using. In this case offered as "tum key" units, or as "kits"
with the same level ofquality). Only such equipment, requiring a sizablebwsW
C_Mret would be used by the "serious broadcaster" as well as the implied
f'Ityactcr QtS '$ "' to broadcasting and the community.

The operators oftbe so called "cheap & dirty" (a.k.a - the coyple hundred dollar ria
such as a Ramsey with an RF amp -), or equipment scenarios such as those that were
allegedly causing aviation (and other) interference, were never the intended users ofthis
LPFMtuB service. (we state clearly that such stations should not be transmitting under
any conditions). The "Hack" broadcaster does DOt domonstrate the expected
"commitments", nor do they meet the criteria ofour Mission Statement.

• TIle LPFMluB DOES fIB a Deed aDd hal a purpose to be a licensed service, to the local



listeners/community and has a viable reason to exist. This special local service was lost
as the "great consolidation" ofbroadcasting entities occurred in recent years that "took
away personal ownership" that no corporate culture can replace (regardless oftheir
claims to the contrary).

As with any large organization, "lowest common denominators" & "optimum market
presence" are the rules that must prevail in order for it (expensive cost ofexistence and
profitability) to survive.

These characteristics leave out the local niche parts ofthe local community.
LPFMluB service has a purpose to fill this need.

=============================~=======================~=

See the foBowtDg for:

a) JDformadc:m In SIlJ1POI't of the aJIIIdasion that In.BaDd On..channe1 wID DOt WOI'k.
b) Offldal Author's Information aDd Slpature.

__8M • ..-_ •••_. _. _. - I ._ _.M

The following information is supporting Information for the conclusion that
In-Band On-<:bannel will not work.
(how his concept bas been in the prototype stage for many years, and has done "poorly",
lackluster participation by the broadcast industry, moc's poor performance, as well as all other
digital audio broadcasting in the PM band, and the extremely long development cycle clearly
indicat§s this is not a viable vision for the PM broadcast bane!.)

CoImtcmoint to NAB <I.Bd otber's) gge f!UlOC

The following Documentadon INVALIDATES NAB's argument for IBOC,

and suppons OW' CODdusIon tbat

~1IIld1)Mipthe Cnmmerd4lFM.""dls a DEAQilsRe It



We co.tend that ALL araulDeats by NAB and "othen" who object to and LPFM service

who have coml8ellted to tile FCC to

deny LPFM service on the ... of iUl*in ~ "IDJkygttt.

The EUREKA 147 syJtem opeiatiD8 in the L-Band (a microwave band) is the ONLY system that bas had
acceptable performance test results. TIds PROVES thlt DlGlfAL AUDIO BROADCASTING Is 0IIly
..........Ry poellllle tD. tile IIIII::rawave spectrUill which has the bandwidth and acceptable
multlpath interference properties needed.

Once again, let me re-iterate

*1BOCIIlIdDABlD. the C~FMBIIlJdIs a DEtWi86fle *

DIGITAL RADIO RESEARCH (DRRI) INC.
EIAlNRSC DAB SYSTEM LAB TEST RESULTS:
AN ASSESSMENT
*** IenJq 147....... fa '.d".'! ...
KEY FINDINGS
The E 147 SyMem pIQduced to any OftM 18OC with respect to
audio qu"lty, sign" reUlIbIIIty ..non~to existing analog services.
FM IIOC .,....1..would ....................~.to"""'"host'" FM ...... as wei as to......, ...........
....... on adjIcent hquencies.
AM and FM I80C apt8ma would produce SUblttantlaIy-leduced MrvIce cover.-. compared to that of their
analog "host" stations.
The perI'ormance of FM t80C aptIms~ coneIcWabIy, even to the point offal..... in tile prllince of
multlpdt.
The AM IBOC system cannotprovide CD-Quality audio and produces impairments that expert listeners judge as
"annoying".

BACKGROUND ,..,..tat""'"••nt """"''', .",.. Irle«Ml'I
".",.,. ... ken.. to BrtM Ck,."."." fUIitr, , ,."".,oflBOClDU in ,.F.M
1JIIlJJIJ.
On August 22, 1995, the Digital Audio Radio Subcommittee oftbe Electronic Industries Association (EIA) released
the results of independent laboratory tests conducted on seven propooeDt Digftal Audio Broadcasting (DAB)
systems. (Two systems operated in two modes each, making for nine tests in total.) Measurements and rehled audio
recordings for each system were made at NASA's Lewis Researcb CeIRer (l.eR.C) in CleYeIaDd OH. Subjective
assessments ofthe audio recordings were carried out at the Communi<:ations Re-seatch Center (CRC) in Ottawa ON,
UDder contract to the EIA. These tests are the fitst time aU proposed DAB systems were assessed by an indepeDdent
body using the same evaluation aiteria.
This report outlines concluskms dmwn by Canadian DAB experts who have reviewed the results and were present at
a teelmical tutorial session in Montet'ey, California, from 24-25 August 1995.

TESTS PERFORMED
The mainpurpose ofthe laboratory tests was to d••.,.. the baeIc d..... MIdIo quality produced by each
aytMm, Ita reoeption~,..1tII1IIIIIly to willi other IJtIIIIaM, InctudIIIg the '"ho8t'"...
station. In co-operation with the National Radio Standards Committee (NRSC), the EIA developed acomplex series
of tests to determine these factors. Ead1 proponent had the opportunity to propose system-specific tesas that would
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best illustrate its operating features. AU system proponents took an active part in the subcommittee that developed
tile testiDg procedores. Each system was aperated in aa:onIaDce with the developer's specifications and tests were
c:onduded using DAB encoders aDd receivers that were suppliedby the proponents themselves.

SYSTEMS TESTED
The DAB systems (and modes) listed in the Appendix were evaluated in the EIA tests. All commeru and
obIIervaDoDs iA this report=-Oldy to the first seven system ..~s listed. i.e. EInb147_1M... In-
IIand OnOCh..... CIfJOC)~ t heATaT ~ (I8AC).... Ie notaMrlous
oontIIt_ tor a NoIth AIMItcan FM and.,1...., would ......
IIgnIIcant~~ In mcMIt rnarMbI to It practical. The VOAlJPL system is not discussed.
since it is _peel for~DAB in the 2.3 0Hz band, allocated only in the USA aDd India.

TEST RESULTS
• Wben the basic diIi'al audio quality ofeach proponent is assessed ina lab setting, UIiIIg sUoDg sipaIs and

DO iDduced bnpairmeDts, tile ratings for aU system proponents, with the exception ofthe USA Digital AM
JBOC system, are quite similar.
The E...... 141 aywtIm (224 kbI8Ieac) I'IItIId the ........~ aU, even though the two USA Digital FM
systems employ a higher cilia rate (256 kbitslsec) aDd use tile same MUSICAM audio <:oding system.
Even with stroog sipals aDd DO iDterfere:oce, the USA Digital AM moe system suft'ers audio quality
iDIpIiImenta tbat expertsjudge to be "mmoyinglt~ consequeody, this system is not capable ofproviding
"CJ>.Qua1ity" DAB service.

• AIIIIough aN DAB...... require time to NCOM' when ...... fall or JisUmers eDDIe ii'equeDcies,
the ncom'Y...~moe ncciven II far too ... to he pntdeal in. real-world enviromaeut.
The Eu...147.,...... ........- nlOOVeI1I from..10M In 1 MCOnd or .....
The I80C .yaIIIma can..fram 1-8 MCOI'ft to reco"..

• When tested with five COQI1!M)Il boosebold, portable, and auto receivers with known operating
cbal8cteristial, ISOC FM DAB produceI.agnltlcant Impairments to exlatlng analog ..-vices on first
aod secoad-actiaceR db..,ls
In a ntIjorIty or the.., expert judged the IIlIINo FM analog aervIce to be "worM" or
"II\UOII wone" whan -cbMnll1IIIon, CMYiftI an IBOC DAB..-vIce, ........
Th18 ..........011 to WOI'NIt when rnuItIpIth occurs.
PM sbltioDs opeIatiDg ODe cJwmel apart on the dial are said to be "fint-alljacent", while those that are
separated by two chamds are Itsecood~".
MuItif*h Interference occurs when FM signals reftect from large objects, such as buildinp aud mountaios,
causing several1ime-deJayed versions of the same signal to arrive at the receiver.

• Wbe:D tested with five common boosehold, ponabIe, and 81m receivers with known operating
chaIacteristk:s ISOC FM OAB produces • elgnHlcant fmpIIlnMnt to the quality ~the FM etereo audto
on .. ."... ...........
lSOC ...... produoe oItjectIonllble backglOUncI noI.. In FM analog recetvera. Many of the test
reports from expert.....said tb8t the quality of tile FM ....-.0 aMIog eervtc:e... "woIW' or"muclt
worM" when etIIton WM cmyIng an I80C DAB•• aI.
I80C to..FM.-.0_.....more on hoIMtu......thanon auto
reaeMn, ProINlbIy due to the reduced bandwidth of the .

• If two FM a tint or~ cMnnei NllIIIoMhIp (and staDdard geosraphica1
spacing) bath to IMplement IIOC, tMlr UMfuI DAB MI'Yice ....WOUld be elgnlftcanlly ....
tban their auaIog coverages (up to 32% for:first«ljacent Class Cl saatioDs), in the zone between the two
statioDS.

• FM I80C .,..eem peItDrmance ancIlnterr.ence impairment~ ....1tIcantty In the p.....nee~
mullpath.
Ofthe lBOC systeJDs, the AT&TIAmati system performed best in a mu1tipeth enviromneJl, although
faIkna IttU ooouft'ld under certain conditions.
The USA DIgIII FM-1 and FM4.,..... .....1Iy pIOduced dig"'" peItDrmance (or filled
aompMtlIIy) wMnevw mullptlth wu added to the .nal.

• Iftwo neigbbor1llB first~-clJanDe1 AM sta1ioDs were both to impIemeat moe DAB, the digital
signals would fail wherever the desired station's signal is not at least 34 times stronger than that of the
UDdesired station.
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Many AM stations in urban markets would experience DAB coverage that is substantially smaller than
their AM service areas.
Nighttime AM DAB service would likely be impractical for most stations, due to the presence ofstrong
a4aceat-cbaanel skywave signals.

CONCLUSIONS
1be iodepeDdent test results provided by the EIA ooufirm tbat the digital radio COIIQCJIt tbat CaawIa..de\'eklped
(Eunu 1.7 In a new blind ..1_.1.2 MHz) will iDdeed provide the higbest quality DAB service. 1be tests
showed tile EuNka.,..... to lie,......tlIcItnIcaIIr to.,...pIOpoMnt.,....8Bd confirm the
extensive evaluations cooducted in CaDada aodEurope since 1990. Moreover, as EUIdm 147 will operate in a new
bend, it 8IJtOtD8ti<:alt avoidsay CIUlIed10, or suffered froID. exiItiDB ..aoc IeIVices. ,... In Band
........bowed pMtcuIartr 1:Mdy ...-=lto.. lIef tMIf ...,. have" tauted·
theIr..elltyto co-exletln" AMIFM wIIMut II 'l:JewwUatiCIas in
carefully COIltrOJled eaviromDaIIJ may have producedpromising results pnMously. But the ...
tlliRdMltllOC...,t pM"._' $s_' r ,,'-'11IM' h $ ,.mM " ..
..........Iptgfo.,
The next*' in the~ pmcess is to examiDe system perforInaace in the field. CUlt'at p1aDs of the jointEW
NRSC testing committee caB for this to be done in the San Francisco area later this Fall.

APPENDIX

SyItaBN.-e Sewee Baa SyltelaType
Ptap.... Baad Vied

C... .. T~eee)

Eureka 147 MUSICAM ~24 New-Band. 14S2-1492 MHz
Eureka 147 MUSICAM 192 ~ew·Band 1452-1492 MHz
USA Digital FM- MUSICAM ~S6 ~.Baod, On-ebannel (IBOC) ~.I08MHz1
ruSA Digital PM- MUSICAM ~S6 In-Band, On- Cbannel(IBOC) ~8-108 MHz
~
~~H~NN_#,I.nNN~

~SICAM-
9'2u

_-
_#~~___. ... W ~ ,. ~"'_.l>N""""",,*,,_~__~"_

IUSA Digital AM IB~ On-Channel (IBOC) ~25.170S kHz
AT&T/Amati

PAC 128 ~. .. On-ebannel (IBOC) !88-108MHz

I
iJSB
AT&T/Amati PAC 160 F·Band, ~-ehannel (~) tss.l08MHzPSB t ... . Wllo!li WIll ....

AT&T PAC 160 lin-Band, ALljacent Channel iss-l08MHz(mAC) I

tyOAlJPL PAC 160 IDirec:t Broadcast satellite [2310-2360 MHz
For more information contact Wayne Stacey at (613) 830-6985.
----===============:==

(More lJavalidadag Boca...... for die NAB's aDd odIer's eateI)

=

Lack of Broadcast Volunteer Causes IBOC System
to be Withdrawn from Field Testiag

I~ Future Unclear
ARLINGTON, VIRGINIA, September 18,1996. AT&TJLucentTecbDoIogiesaadADlatiQmnnwaicatiopsCorp.
iDfonDod the Consumer Electroaics Manu18cturers Association (CEMA) last week that they were removing tbeir in
bImdIon.-dNmnel (IBOC) digital audio radio (DAR) system from field testing coosideration~ aoll£Ullt"'e



.....fadlty w. av TIle N AII8dIdIID (NAB) bad ..... to thad. San
" dlenpeda Z " _wI' ' $ 71 "11 The
ATAT/UaBt TeeMu••",MuId Co. _ Corp.'. moeIY*-'" jebn ............. by USA
.........wWda ...May _elided te.e-Ne ita .,....,.... lardlel'teldatandeva1uatious.

These events follow the release of laboratory.. dataJut yell" tIIat~ perfel'lUBCe et IIOC DAR
.,...'......" etdle ileifeawee
c..-Ite esIIthq bn Some believe that these results sbow fundamen1al design problems with
moe systems. moe sysIem proponents have disc:usscd how moe system ro-deIIips DIY be needed, bot it is
unclear whether system changes can sue<:essfully core any or all of these critical deficiencies.

"This JAQdJIIIfJOTBa' .... me aod "'" 7._rp1s au' c:aIls _ qucstiou the
fidure oflBOC. Further attempts to redesign the moe systems must be skeptically weigbed against broadcatIen'
(IMk of) '*.eR ill deIayiBg digital radio aad the realities ofpresent-day physic:s. It DIY be time to loot worldwide
to otbas who are taking the lead in digital radio implementation as the U. S. continues to lose ground," said Gary
SIIIpiro, CEMA president.

At dtis ... dIree .,__ are~ tIeId 1IeIU:
• AT&TILuoeat TecbDoIogies for its in-baodIadjaceDt-dwme1 (lBAC) system,
• ElII'eb 147 DAB system at L-Band, and
• VOAlJPL satellite system at s-Ban4

CEMA has two experimeotalliceoses issuedby the FCC: one to 00IIduct field tests at L-Band hquencies and
lIDOtber, experimeIIIalliaDoD, KEIA, wbich uses an PM bro8dcast :hquency for the mAC tests. The S-Band system.
is upliDked to NASA's TORSS satellite from White S8Dds, New Mexico.

Field tests for the moe system wae ..........die NAIl c.Id... iD.'S dec te__..... I'M
...... CEMA also bad offeNd to co-Ioc:ate the moe station with KEIA operations ifno other existiDg station
coulcl be fcund. After two ,.,.., IeaIddIIIfor ...........wIdIIa diesa ,.....Bay ana, _lee..
"""'aRen C8IDe forwlU'd. In reviewing the KEIA option for moe field teItS, AT&T/Lucent
TechDologiesIAmati Comm1micatioDs Corp. found the traosmissiQn site (KEIA) at Moum Beacon to have an
oItjeetlouMe bderfereDCe eavll'OUleDt.

KEIA is Ioc8ted at frequeucy 96.9 MHz. A I'M ..... (w..1>.................cit d
te 96.9 MHz it alto eo-leeated ..Meut SiI¥:e IBOC systems use the ftrst-ld,jacent cbaooe1 to transmit
their digital energy, a filter would have to be used between the two adjeI::lc:Dt cJwmoIs, el *•
.........cI tbe BlOC 1iIal. mAC systems do not usefirst~ cbaImel ftequencies, and therefore
there is DO digital signal ctearadaMD caused by filteriDg out abigb-power,~ signal.

"CEMA and the NAB bad been bopiDg for two years that a local broadcaster would come forward to host the DAR
fiekl testiD& especially siDoe it was in the interest of the broadcasting community to fiDd an IBOC digital radio
solution for the United States," commented Shapiro.

AT&TILucent TecbooIogies is sd1l pursing field testing for its mAC system. Field tesdDg for all1hRe~
should be completed by early October.

The field tests are being COIDJcted to complement the labOIatoIy test tesUlts witIa dIta obtaiDed.... typical, off-.air
broadcast cooditioos. Measurements in San Fnmcisoo will qu8IRify the received field straogtb, location and
impIirment perbllllllCe over anumber ofmobile routes selected to examine die DAR systems' pedbnaanc:e
capabilities under varied aver-tbHir conditions. The laboratory tests were QOI1Clucted last year at the NASA Lewis
Research Cc:nter in Cleveland, 011 by the FJectrooic 1DduIbies AuociatioD's (EIA) DisUl Audio Radio
Subcommittee and the National Radio Systems Committee's (NRSC) DigiUll Audio Broadc:ast Connnittee.
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Digital Audio Broadcasting (DAB)

TIle Eu.reka 147 Standard
Courtesy of the European Broadcasters Union (EBU)

ti;aa'U7 isQiii;iilj liiiOin. t1iiOiiC as me=;;;a;a& l5ijGt'AU3fO~ {bDt iSiiar;; ..
bave been made to bave the FCC annex the standard for use ill the us.
The Following is an excerpt from adocument downloaded from the EBU Web Site.

Eureka 147
Compatible improvements to the Eureka 147 system
1be Eutcka 147 DAB system is~ by the fiU-Il (as Digital System A) (or use in tcrrestriaI and satellite
dipal SOUDd broadcasting [1] [2]. It is also fully defined by the European Teleoommunications Standards Institute
(ETSI) (3).
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The Eureka 147 Project which developed Digital System A is continuing to develop and refine its applications in
new digital broadc:;asriDg markets. This bas resulted in the development ofaddi1ioDal features to augment the b8sic
system specification.

Attdio sampliq rate
Some broadcasters - notably those intmding to use Digital System A for satellite delivery ofdigital radio services 
have expressed particoIar interest in the use of improved, low bit-rate, audio. This is in order to maximize the
munber of chaDnds per ensemble, at the expense of the (normally CD-quality) audio.
The Eureka 147 Project has..to adopt a low bit-rare coctiDg scbeme, which is fully compIiaDt with ISOIlEC
MPEG-2 Audio Layer ndevelopments. This provides for an audio sampling I3te of 24 kHz, with 48-ms frames and
audio b80dwiddIs ofup to about 11 kHz. Revised audio decoding chips are already in development and fbouId be
incorporated in DAB receivers within ayear.

TransmissiOD Mode IV
Studies in Qmada, already submitted to ITU·R Working Group lOB, have indicated that some service scenarios
implemented at L-baod could beoefi:t from an 8Idditioaal TraosmissioD Mode which would provide a symbol guard
interval ofabout 100 IUS. Further smdies within the Eureb 147 Project have conduded that a Mode IV can be added
economically to the next generatioIlofchips; key peramela'vaIues will have a binary refationabip to tlIoIe ofthe
existing three modes. The parameter values ofMode IV will thus lie halfway between those of the existing Modes I
and II.

1. ITU-RDraftRea>mmendaUonBS.1l14: Sy... ferterreltrial diIiUI-'bNadellldagto
vehk:Mhr, .......1MIud m:eiwnia tlletn..wry ....30 -..MIIz. ITU-R, JuDe 1995.

2. ITU-R Draft Reoommendllion 80.1130: SyttelBltor dItttaI_d b.......to veldeular, portaIde
... fIDd recehen for ISS (.-d) It......~ nate 1_- 2M MIIz. mJ-R, June
1995.

3. ETSI StandardETS 300 401: .............,-..; .....AIde Broade..... (DAB) to
..ne, portable .d ftud nceiven. ErSI, February 1995.

Eureka 147 DAB triumphs in EIA tests
The loog.-awaited ElA?1 report on digital sound systems was pub1isbed in Monterey, California, during late August
1995. Based on the results ofexteDsive laboratory tests, conducted by the Radio Subc:Mnnittee ofthe EJA, this
report beralded a major coup for the Eureka 147 DAB system. The EIA test data bas CODfirmed the earlier results
obtaiBed by Eureka in conjwJdion with die EBU; the EIA results represent a resounding eudorsement oftbe design
and implementation criteria of the Eureka DAB Standard
III UIe USA, varie8s "uocm" ... "IBAC13" ........... sy__ llPe ...........ed fw..witWa tile
eDIdat I'M od AM bIRds. In SIark contrast. to the Eureka 147 system, 110M or..opdoM pretellted
dIitIIldveI ill tile EIA tats ayIte8I for the compItible iDboductioB ofdigital audio broN'casdng.? All
lIb.-INuId propoub sIIowed 18 fIOIIIe IfIl8tNtaldie rrwtel aerfomwr lid

~=•...-" fir lllIOC!JIAt 'although for some proposals this only becomes
applIl\W when reaIItItk ........,.,. is also consicIered. Sample teCOIdiDp oltbe
compatibility tests demonstrated that.,.__Ie. ferwe.1f "'..bY........ system to its
aoalogue host, Ie'? rIM"eo_ for tbe tests.
As anown-band system, Eanka DAB 1Iffen....oItM1e~........ad. eDIdag auIogae
I'M..AM.....eo eM' z1llltoudled. In met, iD bnJIe,. CD'T _jilt ee.p1t1llld.:DeW
IpIlCtnua aBoaDent plan for DAB -involving VHF BandID (216 -240 MHz) aDdL-band (l4S2 -1467.SMHz).
Many European broadcasters are DOW prasing ahead witb Eureka DAB senices (see pt8e 6) and pilot trials.
Additionally, Canada is poised to adopt the Eureka 147 system formally - following extensive - _. testing, broadcast
trials aDd frequeocy pIauning. and other coontties worldwide are also opting forE'"DAB.
In the EIA tests, Eureka DAB • using ISOIIEC MPEG Audio Layer n coding at 224 kbitls - provided the best audio
quality, being virtually transpIB'eDt to the digital source sigoaIs; these were especially selected to be very demanctiDB,
Eureka DAB also required the lowest power to perform successfully in the noise, interference and multipath
simulations (for which it was designed), in some cases being as much as 1000 times (30 dB) better than the in-band
systems.



The EIA is to be complimented on its thorough aDd professional efforts in designing such compebeasive tests that
stletIIed all the systems to breaking point; in one ofthe muItipatb scenarios, the Eureka DAB system was takal to
just beyond its design limit.
Wbi1st ..., CODDII'ies around the world are already using or <:ODducting 1riaIson the EURb DAB system for their
own digitall1ldio services, the USA bas adopted. amuch more cautious approach. The EIA preferred the classic:al
mute, staItiD8 with a wen"'anncd campeip ofcomprebeosive laboratory tests on aU the system pIq)OIIlls thai were
submitted, to be followedby extensive fte1d evaluations in a real broadcastingaMronmeol. Although the EIA
~ bas cboIen well in drddinB to use the greater San Franci&c:o area - with its \'8riecl mix ofterrain and
ud1In dUller • for the .-airtrials. this pbase of the tests has still not BtaIted yet~ ..._looks like making the
..,.OIl aad OIl' lJ'IPIIVIJlOS MTICLI'.If"strV' ,2" en 77slIOC SIr 7t!1fe=,_..as"Is. ) Nevertheleu. Eureka is eager to take part in this second phase ofthe EtA tests. In
a,;au. cIfott with DltlU?4 ofea-ta, Eureta bas planned a 3-tnrusmitter 8FN to cover the whole ofthe san
Francisoo area; it will operate inL-band, using a total ERP. of~W.

On-air
Denmark
The tint ofticial DAB service in Dcmnark was launched on 1 September 1995 by Damnarks Radio (DR). Usingjust
a siD8Ie 500 WRR.P. lJ'8D8IIIiUCr. DR is poviding a u.hours+day DAB service to tile Cope...... an:a. The
aftemooos are given over to a new cJassicallllUSic lJI08I1U.1l~ at otber times the DAB tr8DIlmitter broadcasts a mix
tabD trom. the three existiDa o.iIh FM lJI'OBIlUDS. The DAB set'\'ice is sill......WlOUIIy trabSdIitted on 102.3 MHz
VHFIFM. a frequency which bas been "bon'owed" from an UImsed fourth 1IlItioD8l cl&meI.
At preseat. old test equipment is being....while we await the supply ofnew eqdipnIeat from mS?S ofFllIIICe.
We plan to be on-airwith two DAB ttaosmittas, both in the OJpenbap mea. from 1 January 1996. By then. all
four programs will be broIdcISt CIl DAB. NormaDy. the bit nlle will be 256 kbit/s but paler aDd assiphte bit
mtes will also be UICd at certain times. The equipmeDt allows for aPtprograms in an ensemble.
DR has permission to frat.nit DAB in the OlpePMsea an:a \lid the ead of 1997. It hisapplied to the re1evaDt
Danish authority for permission to tmnsmit DAB also in Western JutlaDd (the home ofBIng & Oluf8en) and expects
to receive permission for this service. DR. is the cdy DIliotIal bnMm.... in DemMrk..the 0Dly organization that
is interested in providiIIg a Dationwide DAB netwoJt. ExperialQe ofDAB coverage is needed. from both a city and
a couuttyside perspective. h is expected that the time-limited permission graored at present will mmtuallybecome
an unlimited pamiaion.
At the recent CEPI' PIaImiD8 MeeDng in WieIb8deD. DeIImIR was allocaaed 227.360 MHz for national DAB
covemge. The Copcmbqen tt8DIIIDitter started on that~ on 1 September 1995 but we found that it was
causiBg interfereDce to teIevisioo receMts tuDecl to CIwuIel 12 on tile local cable IICtWOIk. CoDsequemIy. we are
now back on 237 MHz, which was UICd for earlier test tnmsmisIions. 'Ibis problem has to be resolved by 1 January
1996 at the latest. wIleD we will be obIi8ed to traNlBit on 227.360 MHz - - - 0Dly.
At present, there are 0Dly three DAB receivers in Denmadc, all made by Philips. DR has plans for the distribution of
500 :receivers as ...ofa CODlIoIlecl evaluItioD. The reaIizBDon date for this has not yet been fixed. due to the
present shortage of receivers aod unsolved finaIlcial issues.

SUtenJensen. ChiefEngineer. DanmarksRadiQ, rei: +4535206718, Fax: +4535206755

Sweden
At arneedng 01121 September 1995. the Swedish Govermncot al10Ucd the hqueDcy mage to be used for DAB
tnmsmissions in Sweden. The Swedish BroadcastiRg Corporation (SR) will have total use of the available frequency
range for DIdioDwide DAB tJ1IDp8js&joas and a tJUnl ofthe frequaIcy raaae available for tqioDal DAB servic:es.
The rest of the regional frequaIcy range will be shaMed among the Swedish commercialtadio compaaies.
On Wednesday 27 September 1995. tile first DAB service in Sweden was iDaupnIled fJom a b'aImIIilfel serving the
Stockholm area. In the S\DlU1\C1' of 1996. further tnmsmitters covering Greater Stockholm. Gothenburg and MalmO.
as well as an 1JDIPeCified..,...ely-populated area, will be in operation. WJthina couple ofyears, the DAB network
is expected to cover the whole of Sweden.



For a ttaositioDal period ofseveral years. the PM network will be used in parallel with the new DAB network, but
will be cIoucl down ewmtu8I1y.
DAB makes it possible for SR to otJer a Iarga' cbok:e ofprosrams and otbet services to its listeners. Furthermore,
DAB bas a lower euagy CODfJIIIDIIliae than that ofthe CBII'CIlt PM network.

SwediM Broadcosting Corporation, Information & Maruting Department, Tel: +46 784 50 ()()

United Kingdom
Liz Forpn, Managing Director ofBBC Network Radio, switdaedonthe BBC'snatiooal DAB senrice on
Wednesday, 27 8eptcmber 1995, cIescribiDi the occasion as an bi8IOric day: "lt~ tile dawn ofthe third age oft'adio.
the technologicalprogression.from AM- which is now 1()()years old - and PM - now 50 years old - into the digital
multimedia world ofthe 2Jst century. Consumers will get superb quality sound, a st1'oIrg attdfade-ftw signal. anda
whole range ofnew services on simple easy-to-use sets. DAB puts radio on the digital ltighway, which will mean it
can retain its place as a vibrant, creattve. informative andflexible medi"", in the new conummicatlons age If.

The switeh-on means that, in additioIl to aoa1ogue tJaDsmission on PM aad AM, an BBC DItioDal aetworks will be
carried on DAB - Radios 1, 2, 3 aad 4 in hiIh-quality steIeO aod Radio 5 Live in~ JIlOIIO. However, DAB
teehoology also enables the BBC to carry additional progmms aDd, in its introductmy seMc:e, tbree exlTa areas of
prosranuniog arebeiDg carried by..DAB _dmjttels -live broecbIsas from the House ofComJDous. extra sports
COIIIDJICDtarie, and programs from BSC World Service.
Liz Forpn emphasized that the BBC's decision to switch on in 1995 isP8l't oftbe Corpomtion's strate&v to push
DAB forward "Stm1:tng now, during the prototype stage ofreceiver manufact'llre", she said, "is a #rategic move to
signal a determined cOntllfitment and to bwldthe consvmer interest which will give the receiver~rs a
nulrlcet. The BEC is no stranger to dris pioneering role. It was the same when we started black and white television
in the thirties, and color televisJort in the abates".
I>uriJlg the iDtrodudory period, the BBC will be expcrimentiDg with its editorial service and SOUDdiDg out the views
oflisteDers tbrougb. extensive IDII'ket raearch. "lb' being In at the very beg;nnbtg ofDAB. we are rmilJllely placedto
influence Its development and build the kindofradio service listeners oftJre jitture will value ", Liz Forgan added.
The iDitialBBC DAB seJViQe covers 20 % oldie population, with five traoDiUas in the Greater LoadoaIM2S
motorway ring-road area. This will grow to 60 % oftbe population by March 1998, as a further 22 tamsmitters come
on-air.
Also announceci on 27 8eptember was anew service, unique to BBC DAB, which will be launched in 1996. "BBC
NOW' will provide succinct infonnaticm, niIht aod day, with a roUing lo-mimJte perkaae ofnews aDd business
headlines, sport, weather, traffic aud progt8Dl information. BBC NOW will be die embryo offutu.re audio- on
tJemand services. It has 1be pofe8fiaI to form 1be b8sis for a fuJly«ledive service, offeriDg text as well as audio.
I..isteMrs woulci be able to decide - at 1he push ofa bolton - which type of information they are interested in
receiviD& ratber tban aa:eptiDfJ the bJoIdcaster's schedule - for example, it will be possible to bypus the sports
results in order to receive the Jatest finaocial news.

Jane Futrell, BBC DAB PJlblicAjJairs, Tel:+44 171 765 4467
Sue Lynas, ChiefPublicity Officer, BBC Radio, Tel:+44 171 7654990
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Satellite DAB
Satellite test transmissions ofDAB in Mexico
DuriDg the period 17-21 July, BBC Research aDd Development - in coUaboration with Ttlerclonnmicacio de
Mexico and the Instituto MexicaBo de Co8IuIIicacioae • auried outhiPIY~ SIIeIJite~ tests on
Eun*a DAB in the suburbs ofMexico City, using test tmBsmissioos pI'O\'ided by the Solidaridad 2 SlIldlite.
Higb-q1DIity audio 1JUSIDissions were~Jy RCeiveci from die SlIIdlite by botha fixed mceiver and in a
movillg vehicle. This was the first test ofmobile satellite reception usiDg die Eureka 147 system.
The Sotid8ridId satellite system - whida coqJI'ises b'8DlIpODden operating in C.......KMad aud LGmd 
proyides a numberofdomestic and repm1 services in Mexico. In particular, the L-baDd PI)'1oad hasbeen designed
for muIticanier use: it provides voice, fax. data aod.positioDiDg services for aeft'P'ldiad, naitime aod~
CODlIDeI'Cia1 applications. Tbere are also services to transportable or semi-fixed terminals in remote areas ofMexico.



The L-band hqueacies used in Mexico are just above those desipated for DAB by the rru (1452 • 1492 GHz); the
avaiJIbility ofSoIidaridId 2 81M aD ex=tent opportmlity to test EunSa DAB via an u.d.....
Even tbougb. the DAB sipal is very ditIimlt from the sigDaIs usually JwndIed by the SoIidaridad satellite, itwas
RICCived witbout diIIOl1ioD -...verifying the feasibility ofsatellite DAB for both DatiODll and iDtcmatioDal
traumission ofCI).quality radio to fixed, portable aod mobile receivers.

Alan LDJfeny, BBCEngineering InfOrmation, Tel: +441811319171, Fax: +441811319177

Equipment
EACEM states its position on DAB
EACEM?6 is s&roDgly supporting tile priDciple ofa sinste Emopean Bf08CIcastiJI8 Mdet, both for television lIIId
mdio. The appUcaUon of this priDaple will be of great benefit to the c:oDsumers, the receiver manufachuers and the
br<lU:asters, and will allow the use mthe same services 8IId systems dImugbout Europe. The COBSUIDCf must be
protected from the need to acquire a JD1I1tiplk:ity of "boxes"/decoders in order to receive a number of similar
services.
The most appropriate way to achieve these objectives is to create a system ofharmonized European Standards. This
slIouktconsist ofonly one staDdlIrd for the source coding aad one tIlOCIIrJaticM .-laid for each method ofdelivery
(satd1ite, cable, t«resttial). '1."beR sbouId.be maximumpractical commonality through the use oftJ:8DSplUalt
fnlque8cy conversion. In the C8Ie of tdevision broadatstiD& coosidrnble..... in this ditecticlD has been
acbieYed already. In the case ofradio bfoack:asriD& similar ad1ievements are stilI pending and appropriate market
orieated..1IIUIt be taken to arrive at a compambIe situarion.
AppIyiDg the priDciple ofmaximum oommonality to the modulation staDdards would allow the coosuroer to use the
same rec:eiviD8 eqtlipJIem for tile ditfe.teu Jbdbods oftraDlIIIIission This is p8IticuIady important in the case of
terrelIttial aud cable traDSmislioo, as tbey share the same ft\olquency spectrum.
For the traumission mdigital mdio sipals 0\Iet cable ndWOIb, EACEM fIUIIPOI1S both the use of terrestrial DAB
COFDM sipals (f-DAB) aud dis8ibution using the 64-QAM system. The reasons are as follows:

• ifT-DAB signals an tiIbibuted tr8lllP8J:"Clll1y over cable oetwms, the CODIUIIICf wouldbe able to use aT
DAB receiver for either din:ct terrestrial reception or for reception via the cable network;

• small cable systems cou1cl disIribute the T-DAB sipa1s direct, to avoid expensive investment in 64-QAM
equipment;

• the 64-QAM system uses the frequency spectrum efficiency and offers commonality with the digital video
broadcasting (OW) cable specification.

FiDaIly, EACEM bas invited the Emopean Commission to support the measures outlined above, to prevent furtber
fragmentation of the radioItelevisio market.

Georg LfJtteke. EACEM Technical Committee, Tel: +49 69 63 01 260, Fax: +4969 63 02 317

Blaupunkt
BJaupunkt Werlre GmbH - the COPSUIDCI' eIectmDics subsidiary ofRobert BolCh GmbH - is SIJIIPIyiBg a new
1lft28tion ofDAB car mdioI for use in the various field 1riaIs cum:ody taking place. Co1Jlpnd to their
~ the new gencnlioB orDAS receivers UIe 1qe-a1e.....aDd oft'er iJDprovedpafcJrJux:e
cbar8cteristics. All of the DAB-tpecific fuDc:tioDs an= integrated in an additional box which can, for example, be
instilled in the carboot in a similar ID8IIDe:r to tbatma CD cb88er.
TIle add-on DAB box and the audio~ are COIIDOUed by a conventional PM car radio; the DAB unit is
booked up to the c:ar radio by ....of a CD QOIIb'Ol cable. (W1Ih such a~ it is still paIIIibIe to c:08IIeCt
a CD chIID8er ifrequired.) In Older to meet the diftielent iDdividua1 requiremeIU, the DAB box will be offered in
two venioDs: a~ "audio" .adanexteIIdod "audio aDd data" version. Inbothversions, the DAB c:ar radio
UDit is compatible with the ETSI StaDdard. ETS 300 40- - - 1.
The fJequeDcy ranges covered by the.....DAB receiver are Baud m(174 - 240 MHz) aod L-bImd (14S2
1492 MHz). The L-band converter is integrated in the RF input stage. Transmissioo Modes I, nand mare
supported. The new TrmwnissioB Mode IV (see page 4) may be implemeuted as soon as the sy1teIn paaameters are
available.

l'f



A.dio version
The basic: version ofthe D1aupuPb DAB receiver bas been primarily designed for audio applications In addition, it
allows the user to tab advantage ofdifferent services (audio and data services) with a data rate ofup to 500 kbit/s.
~ are two digital iDterfaa:s which enable external devices, such as aPC notebook, to access the data:

• a serial optical interface;
• a serial asyncbruDous iDlerface.

With the asynchronous interface, the user bas access to Program Associatecl Data (pAD) or packet~mode data
teJeamms. The PAD is available at a daIa rate ofup to 2 kbitls and the pecket-mode data is bldISIDitled at a rate ofup
to 38 kbitls. In this oontext, the maximum data rate of the serial interface is determined by the PC rather than by the
DAB receiver.

Audio and data venion
Besides the~ ofaudio JII'08IatDS, the exteDded version ofthe Blaupankt DAB receiver allows the user to
receive and display additiooa1 services such as still pictures or text applications via an add-on color display.
This vemion of the c:quipDe8t IDIkes it poaible to teeeive thole services requiliDl the emift DAB data stream (up
to approximately 1.7 Mbitls); this bit stman is made available to extanal equipDent via the serial opIica1 interface.
In addition to the urer-se1edable tnQM!nrission ofthe PAD aud pac:bd-mode data described above for tbe basic audio
version, the serial asyachroDous interface also provides stream--mode and "variable size" XPAD d8fa (extended
PAD, with a data tJaosmission l'Ile ofup to 4 x 1~ ~ • 6 kbitls). The dMa rate ofthis port will be maiDly limited by the
external device which, in mast cases, will be a PC (capable ofprocessing data at I8tes ofup to 38 kbitls).
By using an addi1ioDa1 PC plug-in boent with the receiver (also available from Bolch), it will be posAble to eDbaDce
the spectrum ofPC appIk:a1ioos and to exploit the available data information to the full. This supp)ementary board
receives the data from the DAB receiver tJIl'ouPthe serial optical iDterface. The user selects the requiIed data wbich
is then prooessed accordiqly aud made available at the intemal PC bus (ISA bus) for further use by the PC.
When using the eXlaIded vaskm of the DAB box with a PC, the system also supports the implementation of a
graphical user iDterface to <:ontrol the DAB receiver from the PC.

Dr TItomos Lovterbach, Robert Bosch GmbH, Tel: +495121492118, Fax: +495121492520. E-mail:
lauU?rbach@hic334.decnet.bosch.de

Grundig

OCR 1000 DAB pilot receiver
The Onmdig pilot receiver OCR 1000 DAB is fully compItible with the ETSI EuIqJean DAB StaadInl. ETS 300
401. In addition to evaluating the Fast Information Cbatme1 (FIC), this fint· geo.cntioIl pilot receiver enables the
sillQd.aneous dcooding oftwo services, for example an audio propam IIId a data cJwmeI A aepu. diPal
interface, which CODforms with the RDI specification ofthe Eureka 147 Project, is provided for connection ofan
extema1 data termiDal.
The preseot1y-available DAB components. develaped in the course ofthe Jessi AE14 project - do not yet allow the
integratioo ofthe DAB ftlCeim iDto aconventioaal car radio. The OCR 1000 DAB rec:eiwr is tberdbre loaded in a
separate housing aad can eitherbe DlOUIJted in the boot ofthe car or UDdera seat The Grundig car radio WKC 5300
RDS - which has been especially JDPIUld for this purpose - allows the operaDon oftbe OCR 1000 DAB receiver
via a control cable aDd; if~ allows the operation ofa CD chaDger as well.
As shown ill Fig. I, mobDe DAB teeeivers wIUdl are fully- iJdegrated in aDIN housing are expected to become
available towards the end of 1998. The marbt for fixed receivm, however, is expected to develop quite slowly as
theIe is no great DAB arpmeot in support ofimproved quality here. In addition, it raD8iDs to be seen bow tbat
particular market will react to Astra Digi1al Radio (ADR) which is due to enter service shortly.

KenlVood
The Kenwood Corporation ofJapan is taunching a DAB test receiver and test decoder in Emope during Febmary
1996.
The advaDtages ofDAB strongly suggest that it will first penebate the automotive market, although it is only a
matter of time before it becomes estabIisbed in the home as well. SimultaDeous1y, a large matbt is expec:ted to
develop for non-eonsumer DAB-related products • in particular, test and measurement equipment.



In January 1994, KenwoodjoiDed the Eureka 147 Project. As well as becomiDg involved in DAB JXOmotional
activities, the <:ompany bas engaged in R&D aDd product development for IlOJl-COIIStIID test equipaleDt and
oonsumer receivers. Two new DAB noo-consumer products are scbaluled to become available in February 19%
and are briefly described below. Consumer car and home receivers will follow at a later date.

DAB test receiver
The Kenwood test rec:Jeiver bas been dtsigntd to enable teelmicians in the field to check DAB nx:eption. In addition
to receiving audio signals and data, it CII8bles error measurement, frequency selection using anumeric keypad,
IIIODitoriDg ofm:eplion status, aad the cJetoxfing oftraosmission modes (ttaDsfer rare, protection level. etc.). It is
also able to display the cummt program. type, cumat language, etc.
The prkle of the Kenwood test receiver will be approximately SOO 000 Yen (4400 CHF).

DAB encoder
The Kenwood DAB encoder ()n-production reference number LZ-23) geBa8leS test sigoals COIDpIIible with the
Eureka 147 DAB system. It can deliver digital/analogue I &Qsignals using OFDM modulation at a frequency of 39
MHz.
The price oftbe Kenwood DAB encoder will be approximately 3 000 000 Yen (26 400 CHF).

Prototype car receiver
Eureka DAB is particularly suitable for audio nx:eption in moving vehicles and the Kenwood prototype car receiver
(reference number LZ-24) makes the most oftbis potential. Mounted remote from the drasbhoetd, for example in the
carboot. it can receive data such as traffic information as well as audio signals, on an ofthe frequencies currently
proposed for DAB transmission in Europe.

Kenwood Publicity Office (l'okyo), Tel: +81 354577120, Fax: +81354577110
Kenwood Electronics Europe B. v., Tel: +31 297568721, Fax: +31297569896

Mitsubishi

MPEG-l Audio Decoder
The MPEG-l digital audio SIaDdard (!SOIIEC 11172-3) was defined in November 1992 aud is used in multimedia
audio systems such as DAB, video CD, digital TV and CATV.
Mitsubishi. Electric has developed an MPEG-l audio decoder which will decompress audio which complies with the
MPBG-l standant (Layers I and ll). The decoder hisbeen impIemented on an LSI chip and two versioos are
available: an 8O-pin version (reference number M6S861FP) and a44-pin version (M6S862FP).
Bothversions offer IO-bit diJital audio quality (the maximumpvvided by the MPEG-l staDdanl) with advaDced
error-protection features. The design provides for several audio modes of operation - single cbatmel, stereo. dual
channel and joint stereo •aod a variety of iDput aud output interfaces are included. A standby mode is provided to
keep the power consumption to a minimum.

Mitsrlbis!ti Electric. Overseas Marketing Division, Tel: +81332182863, Fax: +81332182852

Philips

DAB4S2 test reeeiver aDd PDE4S2 test eneoder
The Philips DAB452 test receiver has already been described in DAB New'" No. 6. The complementary test
encoder - the Philips PDE452 - was subfequent1y featured in DAB New..- Net. S. Both UIID bave been iDstaUed
by more than 80 organiDtioos worldwide since their launch, for use in fielcl trials, DAB demonsttators, R&D etc.
Two options are now available for tile DAB4S2 receiver: an MMl Bus Protocol development tool aDd an Error
Report output. The first option enables the operator to develop a proprietary WJer interftlce and to ex:perimen.t with
special features ofthe DAB system. The seoond option enables easy intafaciD& with logiug equipment, for
instance in a DAB measurement vehicle. The Error Report output will be standard inversions ofthe DAB4S2
receiver released from 8eptember 1995 onwards.



DAB chipset
The Pbi1ips DAB chip set, de8cribed in DAB New... Ne. 2. oontains the key COJIIPOI1eDlS for the Eureka-147
DAB cbaMel aud S01I1'Ce decodiDg foDction. It was developed within the Jessi AE14 project and allows the
production ofDAB receivers in Jarp quantities aDd at reasonable prices. It t'88bIes DAB to migrate towards
coosumer markets and is already applied in the DAB4~2 test receiver and in receivers for Jarge-soale DAB pilot
1riaIs.

MPEG audio encodenldecoders
The PhilipsMUS/CORE chip set is a real-time ISOIMPEG audio encodcrIc:b:oder. expIoi.1iog state-of-tbc-art know
how on psycho-acoustica aod audio compression. The chip let bas been developed by Philips to euabIe hardware
lDIIIIIf'amJrm in the tieJd mdigital audio compression to make tbcir own MP£G aJdio pocIuctsaad to develop
their own applications. AU the specified Layer I aud Layer naudio modes. bit rates and sample frequmcies are
supported. An aociUary data dwmd is provided aad caD be- - • used for PAD traNfltiMions The PhI/Ips
MUSICORE module is a daughter board • the size ofa credit card. which cootaiDs die MUSICORE chip set.
Philips L Bl.1M is a full..fcattnd lIlIdhigb-quality reference codec tbat encodes aDd decodes asteIeo or 2.dutnnel
audio pqram in full comp1iance with the lSOlMPEG Layer-n S1aDdard. Easy remote operation. full netwodt
amoectivity. aDd. inter-openbiIit with the installed oquipmcDt bese. make L Blue tbe most effective choice for
digital uetworks today. ISOIMPEG aDd scale-factor error protection. as well as an ancillary dataIPAD cbam1e1. are
provided to assist in the deveIopmeot ofDAB appIic:8tQIs. L Blue is the result ofacooperation between Philips
Sound &: VISion Advanced Dewlopment Centre (ADC) and MPR Teltech Ltd.
The Philips CompactMUS/CORE Codec (CMC) is an audio codec board which complies with the MPEG-l Layer
II. MPEG-2 Layer II and G.722 codiDg staDdards.
Anew set ofDAB product le88ets is available from the Pbilips Sound &. Vision ADC. It includes complete
technical aud conuuercial data on the Philips PDE452 test encoder, the Philips DAB452 test receiver. the Philips
DAB chip set. the PhilipsMUSlCORE chip set and n&ly other product options.

Benk Begas. Project Manager DAB, Philips Sound & Vision ADC, Tel: +31 402732080. Fax: +31 402737353

TPIGmbH
The Eureka DAB system pl'OVides powerful data transport options. With PAD-Master, TPrs professional production
software. broadcasters can customize the program associated data (pAD) oftheir audio channels.
PAD-Master features:

• 1001 % competibiIity with the DAB and ISO staDdanIs;
• full support mrelevant data formats, such as JPEG, HI'ML aod ms;
• powerful 8ChMrttiDI and data management funaions;
• built-in PAD player,
• comprehensive online help.

Typically, PAD services consist of different components (e.g. bitmap pictures, hypertext pages, sound clips etc.)
which are presented 00 dipal radio Ieceivers. This teqUires the following tasks to be solved:

• sequencing the data, i.e. findiDg the right order oftnmsmission;
• repeatiJlg the data in order to eusore safe reception;
• synchronizing the data with the audio;
• orpniziug the dIda services for easy and :ftexible access.

Version 1.0 ofPAD-Master will be available in December 1995, direct ftom TPI. It requires a 486 or Pentium PC,
aDd. MS Windows software (version 3.1x or higher).
For more information about PAD-Master and other TPI software solutions, please contact:

Dr. AndreasMaller, TPI GmbH, Tel: +49 711 88 II 91, Fax: +49 711 88 767 34

= =.= ..........=========--============ _=========--=_ = ======:s:::::::======
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Excerpts from:

Tat Foree on tbe Introdwetioa ofDiIitaI Radio

(see end for references, sources)

TIle ....: To Rad a suitable baadwicltll fer diIitaI radio

For Omadian researchers, the objedive • becm to select a fig"?'£" hew! tbIt has the~tv to efticiently
ttl'·'it both tar.lia!- agd _p;tp.hw4 dip' radio Ripl', so that remote lft8S ofCanada can receive
coverage comparable to densely populated mban areas.

TIle AM ad FM buds an Dot pradial for digkal radio

We believe that moving dim"l rwIio iJlo the AM au4FM1wIf" !!itgply is DOt gw:tic;al. Not only are these bands
alIMIY cmwded, but, as we have ICCIl, they both... ft'CIID ip!pfcgn....... As wen. these bauds are
impIactica1 for satellite transmissions - the receiving aatamas would have to be enormous.
Tbat is why the alliance ofCaNdian gtWcc:nmcmt-iDdustty researches bas focused ita....011 the 'L-Bagd'.
C._dian research has JXtMlCl tba& L:8Mddipl n+ trrmiMinm bave".gftlle pmhItgw aseooiptpt with
AM IDd PM. In fact. Id8MldiIiW radio CID be *tim to JI0ide i...........BCIJ1I:ioneN ill moviA& can
and OIl penooal DOnabJe radios (wbethq from taresttial- or sateIlite=baIed trpppittm> with none ofthe distortion
or fadinI commpn to AM and PM.

Why is the UDited States Dot mmlll OD ditltal radio (L-Bud or Otherwise)?
At present, the U.S. domestic L-Baod is DOt 8'Y8iIab1e for use by digital mdio.
As M1l. wyAft" Iprpstr.="".4'1-.......e""aMcntI. bec!Iu§e they pm:eiye L
BIWIsti...... , ,"".='< r«.' .
III thevimof_", tbe '!'Wdi""Wk'Md 4ft' gdio ....wogld,.1t intbe en ,.".tIdrdn'h'.,<in....to,w..f'M),'.Wdnr

..... « ets' E wwM"'II' ..
from 00IMmti0Aal AM MIdPM bmIdcMters. which are tlalleJed!ytl hayingdiems",ina sufticient p'Cftts in
the qvwdgl U.S, gdio...
(This possibility, by the way, is comp1ete1y avoided by the Canadian government-industry plan to move all
CJmBdipn AM and PM SIaIioos to L-Baod,)
In an effort to bead off this perceived threat from L-Bend bJ'08dcatting, some Amsrigm c;;otI'JpWIJI and
'D+....."taW 10cIM10J a form ofdiftl ntdjp. will work pithig tile fl£I5ierig......a8pc:atot
to the AM aod PM __In"words. they are ttyina to deEim aversion ofdipal mdio that can be adopted by
GJietinB kAwI
KMa as tbe 'II , MEr (BCl1lO1yJiclL it I' be...,. wbriJlw a 'Mi"'!9mY soIy&ion GIIIl

be fogwI for 1x!IhAM-PM. " ....itwwI4 be mw to __..a ephtigg ggp!tbe iwt -.Y
, ..." , 1",,,.6$;(.111'1 'I" , ft.> m-"
For OM thiDg, el. 1.1einacllltlre ..... 1el"ricII.. be Mwnd., leI.eIIrIIIy-
......~ IM.1M tpem'sjp. prwrdn"AM"1M (edlMd wjer), die IIOC... it....."fIr 11

7

$ =
'l1M: Il'QIUm is..mlI1 Idle lBOC nem 9QUlcl be nw'c to gafonn in the; lab. it IDlY not gafonn in the field. As
WllLJIlQCdi"."."'••".' ;""'. a1 7' o ••"T snd I .
tn ' ta In'"it it • sty ......... II MY IIIIWIY..........' "ohJM
'1 'F ...........

As for AM? Even the recD:ed bandwidth requirements ofcompressed digital radio sigDals may be more than this
frequency mnge CID reasoDIbIy provide. pertiaIIady if it is nece&S8lY to baosmit both comentioDal AM aad moe
digital seMces in the same baud. Moreover, loc:al AM broedcastm are subject to severe interference from distant
stations dnring tile nighttime hours, wbich would seriously degrade di8ifal radio perfol'lDllnCe on this baDd.
This means that any workable IBOC solution might only be usable in the FM band, which would effectively leave
AM stations out in tile cold.
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Thus, CUl'I'CD dispuities between AM and FM _OIlS .whkh have devastated AM operators in the unregulated
Amaical mastelplace • would 0IIly be beigbtaled by such an lIJII]I'08dl.
By ccmttast. the CanalIian approach benefits both AM and FM. As well, Canactian Radio-television and
Teleco1lununk:atioDl CooniNion (CIlTC) <:oDtaIt reguIa1ioDs and DI8Iket-entry tic;audng requirements have
~ SOllIe protec:tion for domeItic AM brcledaI8ten.
II...... " .... 'reed? 'at"·st"sr....... ' :! ,••" p'.
"SPEY' 'Ii " .zttJtnsM $'.'$ m~AA4.oIryiggiy.if""""Bmiv.e
$ '1 nCE ••11'. . ...' " "they will not buy tbe rec:eivers. 1'b8t is why C8I8Ia, becbd by
solid 8Bd substantial research, bas elected to go to the wider bandwidth in the L-Band to achieve maximum benefits.

Task Force on the hatred.dion of Digital Radio

Member
.... .Knyt (au), Praideot, Power BnW:astinglDc
MIcUfJ MeEwea (VICe Chair), Salior Vice President - Media, Canadian Broadcasting Corporation - tepre&eDting
C c Cerpec....
MIcUelBhlder. Assistant Deputy Minister, Spectrum, Information Technologies and Telec::ommunications,
Industry Canada - l.e.NiDlh. t., Canada
Lade GtIpea, SecJ6taire gtWrale acijoinae. Association des radiodiflUseurs communaU1aires du Qu6bec 
...lCIeOtiagO••••i., ..C..... Dad C.......,...
Vaeat -representing C.....er EIednak M.......ofCu'"
VIder ••WRlt. Assill8lJt Deputy Minister, Cultural Development and HeritaF, Departmeot ofCanadian
Herbage - r.esentiDg~ of Cu.._1IeritaIt
......, ViQe Praideot, Industry RelatioDs. CHUM Limited- JePI~iDgC....AMldadoa of.........
w-.. SawclllPk

, Director GeaeraI, Broadcast Technologies. Research Branch. Communications Research Centre
- representing JoiIlt TcdudcaI C-.ittee..Advanced Broadcudag

0IJIenen

David Bu+", President. Cmtdian Music Reproduction Rights Agency - representing T_'GIft OD tile Future
of die C....M8* Ia••ry
David CohiIIe. Coounissioner, Qmadian Radio-television and Telecommunications Commission· representing
C...... Radio tdevWeII ... T...........COlUli....

Respectfully Submitted,

kJ2~
David Hollfelder

David Hollfelder
5003 Pack Saddle Pass
Austin. Texas 78745
(Voice) (512) 442·8750
(FAX) (512) 442·8355
e-mail dd.r@onr.com
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Robert A Mazer
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VINSON & ELKINS, L.L.P.
1455 Pennsylvania Ave., N.W.
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Bryan Smeathers, President
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